2؉ -mediated formation of toxic radicals, we generated transgenic mice that express human SOD1 that encodes disease-linked mutations at two of the four histidine residues that are crucial for the coordinated binding of copper (H46R/H48Q). We demonstrate that mice expressing this mutant, which possesses little or no superoxide scavenging activity, develop motor neuron disease. Hence, mutations in SOD1 that disrupt the copper-binding site do not eliminate toxicity. We note that the pathology of the H46R/H48Q mice is dominated by fibrillar (Thioflavin-S-positive) inclusions and that similar inclusions were evident in mouse models that express the G37R, G85R, and G93A variants of human SOD1. Overall, our data are consistent with the hypothesis that the aberrant folding/aggregation of mutant SOD1 is a prominent feature in the pathogenesis of motor neuron disease.
INTRODUCTION
Amyotrophic lateral sclerosis (ALS) presents as both sporadic and familial (FALS) illness. In a subset of FALS cases, mutations in Cu/Zn superoxide dismutase 1 (SOD1) have been identified as the cause (Rosen et al., 1993) . SOD1 is the principal superoxide scavenging activity of the cytoplasm (McCord and Fridovich, 1969; Reaume et al., 1996) . To date, over 70 different mutations at more than 50 residues in Cu/Zn SOD1 have been linked to FALS (Andersen et al., 2000) (also see www.alsod.org). The vast majority of mutations are amino acid substitutions, but a few cause C-terminal truncations of the protein. Early studies of FALS-SOD1 enzymes demonstrated that only a minority of mutations render the enzyme either totally inactive or severely unstable (Borchelt et al., 1994 (Borchelt et al., , 1995 Gurney et al., 1994; Ratovitski et al., 1999; Wong et al., 1995) . Moreover, mutant proteins do not exhibit evidence of dominant negative action with regard to superoxide scavenging activity or protein stability of wild-type SOD1 (Borchelt et al., 1995) . In transgenic mice, the hyperexpression of the G93A and G37R variants of FALS-SOD1 increases levels of superoxide scavenging activity, kills motor neurons, and causes muscle weakness (Gurney et al., 1994; Wong et al., 1995) .
The molecular mechanisms by which mutant SOD1 kills motor neurons has not been definitively delineated but there are three prevailing hypotheses; the formation of aggregates (Bruijn et al., 1998; Johnston et al., 2000) , gain of peroxidase-like activity (Wiedau-1 To whom correspondence and reprint requests should be addressed. Fax: (410) 
